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ADAPTIVE FILTER TO REDUCE MULTIPATH 




The direct path of a radio signal from the transmitter to the receiver is frequently interfered with 
by reflections of the transmitted signal from stationary and moving objects which reflections are 
also received by the receiver. These reflected signals are delayed and frequency shifted versions of 
the direct path signal. When mixed with the direct path signal, the reflected signals corrupt the 
direct path signal and constitute what is known as multipath noise. In order to cancel the multipath 
reflections, current multipath canceling methods [References 1 through 10] first measure them. 
These methods correlate (cross correlate or autocorrelate) two versions of the signal each 
containing the direct path and multipath reflections. For example, the direct path signal plus 
multipath reflections is multiplied by a delayed version of the signal plus multipart The delay is 
variable. A correlation peak between the direct path and a reflection at a specific value of the 
variable delay gives a measure of the relative delay between the direct path and the reflected path 
and a measure of the relative amplitude of the refectioa However, when the variable delay matches 
the relative delay between two reflections, undesired correlation peaks are produced These peaks 
are multipath cross correlation noise and they corrupt the measurement process. Once the multipath 
reflections have been measured, the signal plus multipath is delayed and adjusted in amplitude such 
that the modified direct path signal portion approximately matches each reflected signal. These 
modified versions are, then, subtracted from the original signal plus multipath, reducing the 
multipath noise. However, even if the modified direct path signal portion perfectly matches the 
multipath reflections and they are totally canceled in the original signal plus multipath, the 
modified versions contain multipath reflections as well. This adds secondary multipath noise to the 
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